Introduction
• The first step in medical image interpretation is to detect abnormal image patterns and is related to visual perception.
• Visual perception strongly relies on texture properties, which are essential for the characterization of biomedical tissue.
-Healthy and pathological lung parenchyma in high-resolution computed tomography (HRCT) from patients with interstitial lung diseases (ILD) can only be described in terms of texture properties:
• Computerized texture analysis is proposed to assist clinicians in image interpretation tasks.
Multiscale steerable Riesz filterbanks
• The components of the th-order Riesz transform of a twodimensional signal ( ) are defined in the Fourier domain as:
for all combinations of ( 1 , 2 ) with 1 + 2 = and 1,2 ∈ ℕ.
• It yields steerable filterbanks when convolved with Gaussian kernels :
• Multiscale filterbanks 1 , … , 4 are obtained by coupling the Riesz transform with Simoncelli's multi-resolution framework.
Texture signature learning
• A texture signature of the class is built from a linear combination of the multiscale Riesz components as:
• Support vector machines (SVM) are used to determine the weights in Eq. (2) for a given texture discrimination task:
Results
• Signatures from artificial textures -The first two columns on Fig. 4 • Lung texture signatures -The proposed methods are evaluated on 14,594 32x32 overlapping blocks from manually drawn regions in 85 cases with a leave-one-patient-out cross-validation. -Comparison with optimized state-of-the-art approaches:
• Local binary patterns (LBP): radius = 1,2 pixels and number of samples = 8,16.
• Grey-level co-occurrence matrices (GLCM) combined with run-length matrices (RLE):
, distances = 1: 5 and grey-levels = 8, 16, 32.
-One versus all SVMs are used to learn the weights in Eq. (2).
-All approaches are combined with 22 grey-level histograms bins in −1050; 600 Hounsfield Units.
-The Riesz transform outperforms the other approaches for all classes but emphysema < 10 −19
.
Conclusions and future work
• Texture analysis enabling scale and rotation covariance with infinitesimal precision is introduced.
• The learned signatures allows checking for the visual relevance of the information modeled by the proposed approach.
• Future work will maximize the local orientation of the signatures for enhanced texture characterization.
• The framework has already been extended to three dimensions: 
